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1.0 INTRODUCTION 

- 

- 

- 

- 

- 

This report describes and illustrates the unique characteristics of 

the MVHA 2-D crash victim simuiatlon computer code as it is implemented 

on the HcAuto computer system. Reference is made to a variety of 

documents which are available and which describe the MVMA 2-O code and 

Its use. The user of this software should have access to these various 

documents. The remainder of the report IS in three parts. Sect Ion 2 

describes the software installed on McAuto and the available 

documentation. Sectron 3 describes the Procedures necessary to operate 

the MVMA 2-O code as It is installed on McAuto. Section 4 contains the 

output from an example run produced on the McAuto system to illustrate 

the MVMA 2-D code and Its associated processors rn action. Examp 1 es of 

graphic displays (plots of output variables and ellipsoidal crash 

victim) are contained In the comparison reports to this document (See 

Reference 1 and 2) . 

- 

- 

- 



2.0 SUMMARY OF AVAILABLE PROCESSORS 

- 

- 

- 

The current software available on McAuto consists of the following: 

1 . The MVMA Two-Dimensional Crash Victlm Simulation, Version 

Three, which will henceforth be referred to by the abbreviation “MVMA”; 

2. The Validation Command Language which will be referred to by 

the abbreviat ton, “VCL”; 

3. The Elllpsoldal Man Plotting Package which will be referred to 

by the mnemonic, “PLOTCS”; and 

4. The Validation Command Language Plotting Program which ~111 be 

referred to by the abbreviation, “VCLPLOT”. 

- 
The remainder of this section contains a short description of each of 

these programs followed by a discussion of the available documentation. 
- 

2.1 MVMA 2-D Hodel 

- 

- 

- 

- 

- 

The MVMA two-dimenslonal crash victim simulator IS a mathematical 

mode1 used for predicting occupant dynamics in a crash environment. The 

computer program is large and complex. Its many options and features 

provide the automotive safety engineer considerable flexibility in 

defining a crash event but at the same time impose considerable demands 

for speclflcation of Inout data. 

The MVMA contains an eight mass occupant linkage wtth a great many 

optlons for forcible interactions between the occupant and the vehicle. 

Occupant and/or vehicle components can be assigned tabular or polynomial 

material force deformation properties. The model employs internal 

structured data storage tables so that existing program storage can be 

used to maximize flexlblllty in problem descrlptlon. 

The MVMA expects the problem description in terms of formatted 

Input cards. 

The MVHA produces printed tabular output describing the problem as 

well as the dynamrc solution to the problem. A great amount of 

flexibility is offered In what output will be produced. Users may 

specify their choices by means of somewhat free-format Input cards. 

2 



- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

The MVMA also optionally produces binary files to serve as input to 

the associated postprocessors. 

The MVMA consists of three processors, known respectively as 

MVMAIN, MVMAGO, and MVMAUT. MVMAIN reads the problem description in the 

form of an input data deck (file) and produces binary tables of the form 

required for problem solution. MVMAGO then solves the problem based on 

these binary tables and puts kinematics and other quantities into the 

binary flies. MVMAUT reads the output specification deck and the binary 

files in order to produce tabular prlntout and printer plots. MVMAUT 

can be run on the binary tables to produce different selections of 

printouts wlthout repeating the other two processors. Also MVHAUT can 

be run directly after MVHAIN to produce a problem description In Engltsh 

together with a printer plot of the specified initial positions. 

The principal report (Ref. 3) on the MVMA consists of three 

vo 1 umes . The first volume is devoted to a discussion of the underlying 

analysis while the second volume serves as a User’s Guide complete with 

examples. The third volume is a Programmer’s Guide which discusses 

internal organization of the three processors, the data structures 

employed in both internal and external tables, and the auxiliary 

prlntouts available to ald In tracking down problems. 

Use of the model is facil stated by the use of a Tutorial System 

Self-Study Guide and Audio-Visual Program. The Tutorial Sysrem 

(References 4 and 5) consists of text, illustrations, and details of 

example problems. The Audio-Visual Program (Reference 6) includes the 

narration, text, and figures used in a slide/cassette tape program. 

2.2 VCL Postprocessor 

The VCL IS designed to examine the output of one or more model runs 

together with user suoplied data and produce comparisons, statistics, 

filtering, and plots of variables of interest. The VCL exists in two 

verslons, one to operate on the binary tables produced by the MVMA and 

the other to operate on the tables produced by the HSRI Version of the 

3-D CVS (Ref. 8) . 



The VCL provides a quasi-English command language in terms of which 

users specify their desires. The VCL produces printed output together 

with optional printer plots and/or CRT plots. 

The prtncipal report (Ref. 7) is essentially a user’s guide with 

examples included. This is now supplemented by a report produced under 

the current project (Ref. 2) describing the changes to the VCL since the 

updated 1979 report including CRT plot presentation. 
- 

2.3 PLOTCS Postprocessor 

- 

- 

- 

- 

The PLOTCS IS deslgned to accept a special plot file produced by 

either the HVHA or the HSRI Version of the 3-D CVS (Ref. 8) together 

with Interactive user instructions. It produces CRT displays of the 

ellipsoidal man in the vehicle for one or more time frames viewed from a 

point chosen by the user. This feature is especially useful when a hard 

copy device is available to the user. 

The documentation for this program IS a report (Ref. 1) produced as 

part of this project which is basically a user’s guide with appendices 

devoted to analytical and programming constderatlons. 

2.4 VCLPLOT Postprocessor 

The VCLPLOT operates on a file written by either version of the VCL 

containing tnformatlon on the plots requested durtng the VCL run. It 

was necessary to separate this function from the VCL due to the current 

structure of plotting services on HCAUTO and the size of the VCL. User 

Information is contained in Reference 2. 

- 

- 



3.0 SOFTWARE USE ON MCAUTO 

- 

- 

- 

- 

- 

The programs exist on McAuto in the form of absolute binary load 

modules which are accessed by means of a series of procedures described 

in subsequent sections. This discussion begins with an introduction to 

procedures on the McAuto system and the naming conventlons which have 

been built into the procedure library developed as part of this project. 

There follows a detailed discussion of the pertinent procedures which 

are presented in the form of a table. FInal ly, a short discussion of 

how to use any of the procedures concludes this section of the report. 

3 1 PROCEDURES AND NAMING CONVENTIONS . 

A procedure could be descrrbed as a pseudo system command 

programmed from a series of regular system commands making use of string 

variables. When a procedure is used, it is expanded into the predefined 

series of system commands after the designated substitutions tnto the 

string variables have been made. What is accompllshed by using a 

procedure is to substitute a single command for a sometimes complex 

series of system commands. 

The procedure library often builds names from stems which the user 

supplies in order to cut down the number of pieces of information which 

must be specified In order to satisfy the procedure. A particular 

example is the procedure to submit an MVMA run. The MVMA run requires 

two data sets and five hold f i les. The data set first consists of Input 

cards named 100 through 1000 which are read by “MVMAIN”. The second 

consrsts of input cards named 1001 through 1600 which are read by 

“MVMAUT”. The naming convention requires that the first data set be an 

unsequenced Indirect access file with as name of the form DAXXXX. The 

second data set has similar requirements with a name of the form 

DAXXXXB. The XXXX IS defined as the data set stem. Each such stem must 

be alphanumeric and at least one character but not more than four 

characters in length. The procedure uses the stem further as part of 

the banner title on the first page of printed output. The stem IS also 

used to create the names of the five hold files used for communications 

between the three processors of the HVHA and also the postprocessors. 

Hold file names have “HO” prefixed to the stem and a single character 

(1.7,8,9v or A) suffixed for uniqueness. 

5 



3.2 PROCEDURES AVAILABLE FOR THE SIMULATION USER 

Table 1 lists the governing procedures for runs of the various 

processors. These five procedures are the only ones which are necessary 

for ordinary operation of the software. The overall procedure library 

also includes additional procedures for compiling program source, 

obtaining dumps of binary files, etc. A complete list of procedures and 

calling conventlons is recorded in the file named PROCS which also 

contains a brief description of each entry. 

. 3 How to Use the Procedure Library 

Using any of the procedures consists of issuing a single statement 

which can exist in either of two forms. 

/BEG IN (procname, PROCLB, argument one ,..., argument n) 

or 

/BEGIN, procname, PROCLB, argument one ,..., argument n. 

- 

- 

- 

- 

- 

where the procname is as specified In the first colum of Table 1 and the 

arguments are as specified in the second column. Arguments which are 

irrelevant to the desired run or for which the default is desired can be 

omitted in one of three ways: 

1. By leaving the argument off the end of the list of arguments: 

2. By placing the closing comma next after the preceeding comma: 

or 

3. By explicitly calling out a later argument. 

Examole 1: Batch Run of MVMA 2-D Model for data sets DATZD and DAT2DB. 

The seauence of commands for this run IS : 

DROP 

ATTACH PROCLB 

/BEGIN, MVMA, PROCLB, TZD. 

This IS the example run contained In Section 4. The f lrst of the 

commands releases all previously held files in order to remove any 

chance of interference. The second makes the procedure library 

available for use while the third us s the proc MVHA with the second 

6 



Table 1. Procedures Available 

- 

- 

Summary 
Procedure Argument 

Name Name Discussion 

1. MVMA This procedure forms and submits a batch run 
on Complex 3 making use of and creating files 
on Complex 1 to run all three processors 
of the MVMA. 

QXZ I 1 to 4 character stem of the two current data 
sets DAXXXX and DAXXXXB. Hold flies are 
created or recreated as needed. 

QXMI This defaults to MA, but could be used 
to access other versions of the MVMA when 
available. One or two characters with model 
processors named MVXXIN, MVXXGO, MVXXUT. 

2. BAIL This procedure runs just MVHAUT to obtain 
a partial or additional prtntout from a previous 
MVMA run. Used mainly when a system error has 
caused the run of MVMAUT to be skipped in MVMA. 

Same arguments as MVMA in question. 

3. VCLB Submits as a batch run of the VCL on Complex 1. 

HL8 Rust be the full name of a hold file HAXXXX8 
from a previous MVMA run. 

HL9 Must be the full name of the matching MAXXXXg 
file from the same previous run. 

DAT Name of data deck of VCL commands. 

HL3 Either an additional hold file or a user 
supplied test data file or omitted. 

HL4 Same as HL3. 

7 



- 

- 

Table 1. Procedures Available (continued) 

Summary 
Procedure Argument 

Name Name Discussion 

HLlO Same as HL3. 

HLll Same as HL3. 

PRT File for special printout (normally print 
stream) . 

PRU File for tabular output (normally print stream). 

4. VCLPLOT Initiates interactive run of VCLPLOT post- 
processor. No arguments. 

5. PLOTCS Initiates interactive run of PLOTCS post- 
processor. No argument. 

8 



- 
currently available. The spec i f i ed parameter “T2D” 

data set “DATZD” as explained in Section 3.1. As a 
- 

method of omitting arguments is also used to obtain default of the QXMI 

parameter to hA which is the only version of the HVMA 2-D Model 

is the stem for the 

result of this batch 

iles will be created 

MAT2D7 (b i nary 

lar output) , MATZD8 

run, and in addition to normal printout five hold f 

and left on the number: MATZDl (binary plot file) , 

acceleration tables), FIAT2D8 (binary i nput and tabu 

- 

- 

- 

-- 

- format for BEGIN statement (usually the more convenient). The first 

(binary tables of contact forces), MATZDA (binary printer plot file). 

These files serve as input to the various postprocessors. 

Example 2: Batch Run of VCL for HVHA Run in the first example. 

The sequence of commands is: 

DROP 

ATTACH PROCLB 

/BEGIN (VCLB, PROCLB, MATZD8, MAT299, VCLDAT,,,PRA, PRB) 

This illustrates the first form of the BEGIN statement and the second 

method of omitting arguments in order to leave out the unneeded 

arguments HL3, HL4, HLIO, and HLll (see Table 1). The third method 

could also have been used as follows: 

/BEGIN (VCLB, PROCLB, MAT2D8, MATZDg, VCLDAT, PRT=PRA, PRB) 

In this case, the explicit use of the dummy argument name moves the 

argument pointer to the argument named. 

The file VCLDAT contains VCL commands to read in body part 

accelerations and to produce both printer plots and PLOT10 plots of 

these results. 

As a result of this run, two print files ~111 be created with names 

PRA and PRB and a plot file HOVCLP. PRA will contain the printer plots 

and tabulated results. PRB will contain confirmations and error 

comments. HOVCLP will serve as input to VCLPLOT to obtain CRT plots. 

Example 3: Interactive run to obtain CRT plots from VCL run of the 

second example. 

The sequence of commands is: 

9 



- 

- 

- 

DROP 

ATTACH PROCLB 

/BEGIN, VCLPLOT, PROCLB 

This command sequence initiates an lnteracttve run of the VCLPLOT 

postprocessor. It ~111 ask the user to identify his type of machine and 

the name of the input file (which defaults to HOVCLP). 

Example 4: interactive run of Ellipsoid Han CRT Plots from the MVMA Run 

in the first example. 

The sequence of commands is: 

DROP 

ATTACH PROCLB 

/BEGIN, PLOTCS, PROCLB. 

This command sequence initiates an interactive run of the PLOTCS 

postprocessor. It will ask many questions. The question about input 

file should be answered HATZDI. 

Example 5: Batch run to obtain printed tabular output usinq existinq 

hold files such as those produced durinq the Example 1 HVMA 2-D run. 

The sequence of commands is: 

DROP 

ATTACH PROCLB 

/BEGIN, BAIL, PROCLB, T2D. - 

- 

The main use of this procedure is to obtain a copy of partial 

results when an MVHA 2-D run aborts before regular printout. It can 

also be used with a changed DATZDB file to obtain different prlntout 

from the origlnal if that information was saved during the original run. 

- 

10 
- 



- 

- 

- 

4.0 EXAMPLE COMPUTER RUN 

This section consists of the output from an example computer run of 

the MVMA 2-D crash victim simulation model on the HcAuto system. The 

input data for this run are contained In the two flies. DATZO (cards up 

to 1000) and OAT208 (output cards) . These data descr 1 be a 30-mph 

frontal barrier crash with vehicle interior deformation and a dummy 

passenger restrained by a knee bolster and torso harness. This data set 

is described in detail in the MVMA-2D Self-Study Guide (Reference 4). 

11 
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